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. ; i PRELIMINARY REMARKS \
. This second volume of the survey of the Research System brings out E
. - = - even more clearly- than -the first.that there is no single or exclusive pattern . .
i . - in -the organisation, ﬁnancmg and orientation of scientific activity: Tradi- ‘.

tions, institutions .and- structiires -form a-context and-impose pohcnes which
bear no*resemblance to those of the “latger” Eufopéan- countries. In the
countries studled here, whatever may have been the constraints of interna-
“tional comipetition, research-and development policies have pursued a steady
path, whereas the first volume showed a saw-tooth pattern full of sudden
changes and sharp breaks. To the very extent that the major problem of
all industrialised countries, large and small, is to ~adapt their scientific rescarch
structures and resources to the new needs arising out of social concerns,
the experience of the smaller European countries may well afford the bigger
countrics exaniples of solutions which are not only more flexible and effi-
cient but less expensive.

“The choice of- the five countries which are the subject of this study may
seem somewhat arbitrary. The inténtion in fact was to choose the most
representative possible sample of countries whose drive and influence in
international compétition were measured not by their size but by their
achievements. These achiévements are not only substantial but in many
sectors they reveal a climate which is particularly favourable to innovation.
The institutions, universities, industrial resources and policies of each of
these countries have their specific characteristics; despite this diversity, the
way they have handled: similar problems of ofganisation, co-ordination and
orientation, affords a body of experience the common lessons of which are
well worth consndermg and even adopting.

The successes they have achiéved, however, can be followed up only
at the cost of a number of adjustments dictated by economic and social
change. These adjustments, which concern all industrial- countries whatever
their size, call for the adaptation of the structures of scientific research, the i
scope, direction and procedure of which it is now important to define. This
will be .the subject of the third volume in this survey which will compare
the situation in North America and Europe and will attempt to determine
how_and.to what extent scientific research is likely to be affected by the new
concern with social issues. Only when this assessment has been completed
will it be possible to set forth the conclusions and recommendations of this
overall comparative survey.

The picture of the research system we present here would be incoinplete
if mention were not made of the role which the private foundatlons are being
increasingly called upon to play in supporting and even in orienting certain
research. A whole section has accordingly been devoted to a study of the
functions and influence of the foundations, once again clearly demonstrating
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that the real importance of institutions concerned in supporting scientific
research is often qualitative rather than quantitative.

We should like to thank all those— too numerous to mention— who
helped in' carrying out:the survey, facilitated contacts and visits and extended
a warm and rewarding welcome to the authors. The people concerned—
government officials, university members, industrialists and representatives
of foundations— have all played an important part in the production of this
volume for which, it need hardly be said, the authors take full responsibility.

Jean-Jacques SALOMON.
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INTRODUCTION

How much dogs the organisation of ‘the research systems in Belgium,
the Netherlands, Norway, Sweden.and Switzerland differ from that previously
described in’ Franics, ‘Germany ‘and -the United Kingdom ? History and
political‘geography: point t0.an immediate reply: the first five, couritries have
not-exercised- an-influence on world-scientific- progiéss comparable-to that
of the last three, altHough their-influence_caiinot be-measured solely by their
size: the Netherlands and Switzerland, for éxample, have produced a relative-
Iy high number of internationally famous scientists.” On the whole, how-
ever, the disproportion between the available resources and the international
ambitions of the two groups of countries today lends a very special colour
to the scientific and technological éfforts of the five countries compared with
those of the other three. .

We shall not dwell on these observations, although their explanatory
value remains essential. We shall assess the specific character of the
rescarch systems in the five countries under review purely in the light of their
institutional mechanisms and the way they function.

From this -point of view, the differences from the state of affairs in
France, Germany and the United Kingdom are striking. Whereas in the
three- larger countries there were manifest signs of unrest among scientific
and engineeting circles, in the five countries there is a feeling of continuity
without any .major interruption; whereas the three countries seem to be
tending mainly towards the adoption of policies for the conversion of struc-
tures unfavourable to innovation, the five others seem to be tending mainly
to enlarge the objectives assigned to an effective and dynamic scientific and
technological enterprise.

1. Continuity

Science policies in Germany, France and the United Kingdom have
been marked over the last decade by a stabilisation of the growth in
resources allocated t0 R & D-and by an effort of reorganisation and orien-
tation. In this new climate -a-certain unrest began to emerge among scien-
tists mainly owing to the fear of & sciéntific “recession” and a sharp and
sweeping readjustment of government priorities. These anxicties about
the whole future substance of reszarch efforts were, moreover, accompanied
in the three countriés by a certain lack of enthusiasm towards government
efforts to modify the rescarch organisation itself, ¢ither by creating new
competing institutions, or by encouraging the regrouping of disciplines or,
through the distribution of grants, challenging the traditional social and
professional hicrarchies.

1. The Research System, Volume 1, OECD, Paris, 1972
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On the who'e, thercfore, the unrest among scientific circles in the three
countrics scemed more marked in proportion to changes in funding paticrns
and to the degree of cffort made to bring scientific activities more dircctly
under the influcnce of the political authoritics.

With regard to the cssential objetives of scientific and technical activity,
nonc of the five countries discusscd here has recently experienced such
sweeping adjustment as those observed in the first three countrics reviewed.
It is truc"that four of ‘them are not cngaged upon any technological enter-
prisc comparable ‘to .the .wuclear or military cfforts- of the other powers.
Only Sweden has devoted any substantial part of its scientific and technolo-
gical* potential to its defence policy.  Any reduction -in research appropri-
ations in this scctor— which .many obsérvers think -unlikely— would

nevertheless probably. ‘not picjudice” support fof university -fundamenial
rescarch, but rather the contrary. L .

Thus, for the last ten years or so, advanéed fescarch in these five
countrics scems to have cnjoyed continuous growth in an atmosphere of
liberalism which leaves private enterprise frée to choose the ficlds of its
scientific initiativés. On the whole, the devélopment of rescarch has
enjoycd, from the point of view of dircct funding, a steadier progression than
in many other countrics. It ‘remains, nevertheless, that cvents external to
the rescarch system proper— for instance the growa of cnrolments in
!\ig:hcr cducation— may have caused scrious difficultics in many laborator-
ies.

There has been little government intervention in the performance of
rescarch itself; on the whole the attitude of the authoritics in respect to financ-
ing has mainly been onc of passive response to the proposals submitted by
rescarchers.  Bzlgium. is, however, an exception to this attitude; this coun-
try was in fact onc of the first to formulate a science policy designed to
bring research activities into line with national potential and ambitions. In
this respect, and in connection with its explicitly “voluntarist* policy design-
cd to strengthen the cfficiency of rescarch structures and to ensure the eco-
nomic regrouping of effort, Belgium scems to be the only one of the five
countries reviewed in which a certain unrest can be detected in traditional
scientific circles, comparable to that found in France and the United King-
dom. This fecling is, however, much less strong in Belgium, no doubt
because of the absence of major national programmes liable to “agonising
reappraisal” in the light of cconomic circumstances.

There is thercfore really nothing to contradict this impression of con-
tinuity of cffort in the five countries. This stability, however, should not
be-allowed to disguisc the powerful and sustained drive which has- yiclded
rich results in cach of the five countries in science as well as in education
and in the cconomy. General sensitivity to national industrial requirements
has often overcome structural stability and encouraged Dutch, Swedish and
Swiss rescarchers to switch over rapidly where appropriste to new fields of
cconomic importance calculated to strengthen the world position of national
industries. The number of such successes must not hide, however, the cases
where so-called “science-based” industrial branches have not known how
u')‘a ﬁ;r been able to) foreséc and meet in time new foreign technological
challenges.

2. See Part 11, Introduction.
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An csscntially liberal conception of the relations between science and
industry therefore implics spontancous adaptabitity on both sides in response
to a rapid understanding of newly emerging restraints or opportunitics.  In
countrics with an extremely dynaniic economic infrastructure this approach
has. in fact, proved very fruitful. Is it, however, consistent with the new
objectives of a very diffcrent character which are increasingly being suggest-
ed for cicnce in most industrialiscd countrics with a view to meeting a new
type of collective needs ?°

2. The enlargement of objectives
The most ambitivus science policics of the industrialised countrics have

gencrally been marked by the definition of a broad range of technological
goals. The exccution of these programmes has, in particular, been expected

-to providc an-overall stimulus to innovation-in firms, public scrvices and.

more gencrally; -the- whole national community. Expericnce accumulated
over the last ten years has thrown some doubt on these initial hopes: the
ssructural obstacles to innovation have often proved to be more constraining
and tougher than had been thought and the most ambitious technological
undertakings of governments have not often led to the desired social und
cconomic transformations. Thus, a first balance-sheet of the fundamental
rescarch policies of countrics such as France, Germany and the United
Kingdom leads to the conclusion that, if they are to meet the hopes placed
in them, these policies call for a prior adjustment of the structures for the
financing, conduct and utilisation of scientific activity. These countrics
therefore find themselves “in scarch of a policy” of structural reform, for
which purpose it is less urgent to formulate objectives than to adjust institu-
tional means®.

On the whole, the situation is very different for the five countries whose
rescarch policics are reviewed here.

It is truc that, like France and the United Kingdom, Belgium, for
cxample, scems particularly anxious to renovate its academic and industrial
structures.  This desire is, however, never based on the launching of big
technological programmes. It is a long term cffort. Belgian cconomic
strategy scems to be essentially linked with the neced to adapt a relatively
antiquated industrial structure, rather than a desire to stimulate an aptitude
for innovation as such. The special circumstances of this strategy mean
that it spreads far beyond the confines of rescarch policy, which is only one
clement in it.

For the other four countrics, the economic infrastructure of rescarch
is not at issuc and the question of favourable structures for innovation cannot
arisc in the same way as in France or the United Kingdom. The question
for these four countrices is not so much to reach a higher level of perform-
ance as to stand up to increasingly keen international competition. There
is aleo a question— which concerns Belgium as much as the other four coun-
trics— of going beyond the purcly economic context and taking account
of the new social and cultural objeciives concerned with preserving or
improving the natural or artificial environments of human activity: the effects

3. Cf. Science, Growth and Society: A New Perspective, OECD, Paris, 1971.
4. Sec Volume I, Pant 1.
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obvioiisly. to éhoose effectively

of -industrial development may, in fact, be felt with. special force . in these
countries, because of their smaller social and geographic dimensions.

In practice, world industrial competition is developing on an ever
wider front and, apparently, ‘at an evér growing speed. In the old days

_ relatively narrow specialisations allowed relatively small firms to dodge

competition- by means-of highly specialised and technologically advanced
products. With the expansion of scientific and technological.efforts in differ-
ent- countries, these “technological niches” became hardeér to find and, if
they were to be lastingly held, called for substantial capital investment. A
similar trend is taking shape in‘the advanced research sector; countries with
relatively modest resources-findthemselves more and more -directly faced
with.the need.to.concentrate théir efforts.in certain fields. The difficulty is

.
>

- Similarly; it is not &

ot-endugh.to. saddle science; vaguely- with all- or part
the ésponsibility for-hirai: progréss: we -must -go -further -and -Specify
the specific-techniological objectives which- should be-set, with their order of
urgency and scale of ptiorities. Do-th¢ countries reviéwed, however,-possess
the necessary institutions and méchanisms- to enable ‘them t6 make difficult
choicés for which théy have not been prepared by the very liberal climate
which has presided over their past successes ?

In attempting, therefore, to elucidate the elements of the problem now
facing these countries, we shall try to isolaté those success factors which at
present appear to hamper the definition of objectives which are nécessary
if the colléctive interest in the diréction takén by-science and technology is
to be taken fully into account. We shall then enquire into the international
repercussions: of such national experiences and their value as examp1e§.
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Chapter 1

INNOVATION: AND TRADITION IN THE SERVICE
" OF ECONOMIC. PROGRESS

National successés -such. as -thé™ability of each of the five countries

reviewed to ensufc its population. of -a-Standard of living among the highest
in the world, the quality. of public utility services and thé prospérity” and
drive of so many firms with a wold ouitlook have béen sufficiently frequently
cited and describéd in numerous studies to make it unnecessary to dwell-on
them here’. These successes aré not of the same magnitude or the same
character today i: all the five countries, and their international implications,

— for instance, vary in ‘content and scope. The.fact nevertheless remains

that, on the whole, the past and present success achieved by the most dyna-
mic enterprises in these countries is based-on the creative exploitation of the
most advanced technologies. .

It is true that the level of this exploitation is not unform, and significant
differénces bear witness to the diversity of economic histories; mobilised
earlier than in other countries,“but in favour of -branches of industry whose
growth is now slowing down, Belgian innovation potential, for 2xample,
has to cope with problems of conversion which countries with a more recent
industrial development still for a time partially escape?. On the whole,
however, the ability to take advaritage, at a decisive moment for industrial
development, of the technological bréakthroughs assured by national or
foreign research has recently been or still is, characteristic of the drive of the
economies under feviéw. .

The organisation of the research systems in these countries is therefore
very important for the light it throws on the way in which scientific and
technological progress Sustains economic progress. In spite of limited
resources, -it has been possible to acquire the flexibility needed to keep up
with the international scientific and technological evolution only by virtue
of social and political factors allowing. a high degree of decentralisation

which favours the economic aims of technological progress, and ensures that
it has a pragmatic and innovating context.

1. See, in particular, in the OECD series Reviews of National Science Policy:
ﬁeglgliz;m (1966),‘ Norway (1970), Netherlands (1972), Sweden (1963), Switzerland

2. The difficulties of the Swiss watch and clock industry could, for example, be
compared with those of certain Belgian engineering firms; in both cases a geographical
and technological shift of competition decreases the advantage of established industrial
capability based on a “capital of innovations”. These transformations bear witness

to the strength of the trends which necessitate the more active governmerit policy dis-
cussed in Part II.
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1. The original features of the national approaches

The historians of the relations between science and the State in indus-
trial society draw their examples mainly from the experience of the United
Kingdom, France, Germany, the United States and the USSR, since these
countries have all at one time or another played a decisive role in speeding
up scientific'and technological progress and inventing institutions favourable
to-research. . .

It should not, however, be inferred from this that couiitries with less
ample resources are doomed to imitation of demarcation. These countries
cannot in fact, even though they play a‘'somewhat more subdued part on

- the international scientific $cene, théreby avoid equipping themselves with

the scientific and technological: resources which meet their specific needs
and which harmonise with' their traditional political,, economic, social and
" cultural-tructures. ‘Thius the reséarch policies of the five countries reviewed
cannot be regarded simply as the transposition «of the policies and institu-
tional formulas of other countries; their originality is, on the contrary, very
marked by the fact-that the impact of govérnmental .initiatives.is, in general;
more diffuse, and the spirit of individual entrepreneurskip better able to
assert itself. Naturally, these specific charactérs do not rule out fesemblan-
ces, for example, between bodies with similar functions in several countries;

the effectiveness of research: has in fact: its own imperatives to which local
traditions must sometimes yield.

a) The impact of governmental initiatives

In any event, the pure and simple transfer to -any of the five countries
of methods or institutions conceived elsewhere scems impossible; for these
methods and institutions seem to take on a new colouring and to yield very
different results as soon as they are applied to smaller communities in which
all those concerned can, where appropriate, be associated with, activities
which affect them. Two significant examples of this can be found in the
compilation of statistics and the programming of rescarch.

All OECD Member countrics have been trying for many years to
improve their knowledge of the national scientific and technological potential
and to compile the most precise possible statistics on rescarch and develop-
ment.  In countries with highly specialised administrative institutions, these
statistical efforts— unless they lead to reforms by way of legislation or regul-
ation— have little influence over the bodies whose activities they seek to
analyse. :

In countries with more modest government machinery, on the other
hand, the administrative mechanisms are more sensitive to the attentions
of the “decision-makers”; the questionnaires addressed to the different insti-
tutions can therefore be regarded as veritable instructions calling for a reorga-
nisation of management procedures so as to bring out the required results.
In such a case, therefore, the influence and use of statistical results becomes
much more significant. This influence is all the greater where, as in Bel-
gium and Norway, the quality of the results is exceptionally high.

Belgium, for example, which set about the inventory of its scientific and
technological resources some years ago, before most other Member coun-
tries, has succeeded in giving this statistical exercise a strategic, and even a
policy, content; the timetable and different phases of the inquiry were in

16
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fact planned by-the science policy-makers with a view to encouraging the
hodies questioned to acquire a greater sclf-knowledge and to inquire into
the gaps in their knowledge and their forccasting. In this way a process
was sct off, particularly in the univefsity institutions' which had not yet
developed means of self-analysis and of drawing up rational and coherent
budgets. Somec years later, a Belgian University, the French language
University of Louvain, is often cited as.an cxample of the most advanced
application in Europe of modern management methods to university activity.

In Switzerland, a very different approach has been adopted towards
the census of industrial rescarch and development; the recognition of the
centralising influchce -which might be exercised by a statistical inventory
compiled by the central govemment led to the responsibility for the inquiry
being assigned in 1966 to a-private business association, the Vorort of the
Union Suisse’ du Commerce et” de I'Industrie. *This ‘Federation, the “sum-
mit” body of Swiss employers, sct up a special organ to carry out this task,
the Commission for Scicnce and Rescarch, whose mission is to take part
in formulating national science policy. )

Thus, the compilation of an inventory of R & D activitics had a
centralising effect in Belgium, whercas it reinforced decentralisation in
Switzerland.  Different national social and political peculiaritics may there-
forc mean that- similar procedures have diametrically opposed results. In
both cases, however, these examples illustrate the influence which may be
exercised-in some countries by actions which arc clsewhere regarded as
neutral. This metamorphosis is all the more manifest when a new dimen-
sion is introduced by the juxtaposition of ‘Objectives habitually regarded as
distinct. : ;

The main objectives of the long term programming cffort undertaken
by the Norwegian Council for Scientific and Industrial Research (NTNF),
for example, are to resist the natural tendency towards obsolescence in
government rescarch institutes, to revive the interest of industrialists in the
possibilitics afforded by science by informing them of the latest progress
and to lay down the broad lines of a médium-term national industrial stra-
tegy which takes account of technological evolution.

The main task of NTNF is to stimulatc and support the country’s
applied rescarch cffort, cither by developing its own instajlations and pro-
grammes, or by aiding rescarch of industrial value by the contribution of
ideas, skills or grants. A body such as the NTNF is, however, in danger
as shown by the experience of several countries, of accumulating over the
years a specialised potential which weighs it down and limits its flexibility
by making it lose sight of the need to contribute to the renovation of econo-
mic activity by initiating the cxploration of new ficlds. This risk is all
the more scrious when intemational trade plays a leading part in the
country’s economy and the trend of world technology must be closely follow-
ed and even anticipated.

The NTNF has proved its ability to react against these risks of obsoles-
cerce and to preserve its capacity to convert and renew by embarking since
1970 on long term programming which has enabled it to keep in close touch
with all tendencies of scientific and economic life. With this object, the
range of the Council’s activity has been reviewed by a score of specialised
commissions which have surveyed the activity of NTNF and Norwegian
firms in the light of the general trend of world technology in each ficld of
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research (horizontal commission) or of the prospects of each sector of Norwe-
gian industry (vertical commissions).

Programming proper is approached in several stages: ten-year forecast
analysis— analysis of national objectives and the means required to achieve
them— drawing up the four-year programme— allocating tasks. It bears
witness, in any event, to a more sustained and far-reaching effort than in
any other Member country, to take into- account; when formulating enter-
prise strategy, the needs and possibilities, afforded by .research.and develop-
ment, and when setting the objectives of a government agency, the general
and specific concerns of national industry. This result could not have been
contemplated “had it not been possible to ensure without hierarchical
“blockages™ continuous interaction among.the diffefént -circles concerned;
the. success of the programming exercise in applied résearch-therefore appears

-to depend; in the last analysis, on.democratic traditions-and: oni* the quality -

and flexibility of w rking relations in-laboratories,-administrations and firms.
This effort is followed with great interest by the various research groups
who hope to draw from it lessons relevant to their own sectors.?

b) The importance of institutional experimentation

Each of the five countries can point-to a number of original initiatives
in organisation of scientific affairs. The flexibility of means and structures
indicates that the spirit of institutional experimentation may perhaps more
easily lead to concreté achievements in countries where geographic and
social differences are smaller, the exchange of information more intense and
political, econcmic and social leaders more accessible.

In any event, none of the five countries has tried to shape its research
mechanism-to a pre-established model designed. to-allocate science a precise
place in cultural, economic, social and political development. In many
respects, the motives and objectives assigned to support for scientific activity
are hardly expressly formulated by those responsible. One basic proposition
is accepted; scientific development is necéssary to the normal development
of society. This proposition justifies a relatively modest, but steadily grow-
ing, financing of research.

And yet, in spite of this basic pragmatism which does not embarrass
itself with theories, the five countries clearly afford the experience of their
own paftern of organisation and execution of scientific and technological
activity. A pattern built up piece by piece, under the pressure of national
and international events and constrdints, but a pattern whose experiences
and successes often scem to assume the value of examples for all countrics.

Without any specialised commissions or ministerial departments subjest
to close control by the top levels of government, the five countries have,
for example, equipped themselves with a great many institutions which act
as a link between administrative, industrial and scientific circles. Generally
originating from the initiative of individuals who have felt the need to meet

3. It has been anuounced that similar sector analysis will be undertaken by the
Agricultural Research Council of Norway (NLVF) and by the Norwegian Research
Council for Science and the Humanities (NAVF). Furthermore, the Central Committee
for Norwegian Research has recently started the preparation of a long-term perspec-

tive analysis with a broader scope covering research in the main problem areas of
national concern.
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the requirements. of a particular group or sector these bodies enjoy wide
autonomy. The wide variety of their form bears witness to the extremely
pragmatic approach to the creation of these bodies. Special mention may
be made of the Institute for the Encouragement of Research in Industry and
Agriculture (IRSIA) in Belgium, the Engineéting Reséarch "Foundation at
the Technical University (SINTEF) in Norway, the Applied Research Organ-

“isation-(TNO) ‘in the Nctherlands, the Industrial Research -Community

(AFIF) "of the Institute of Technology of- Zurich-in Switzerland and the
Microwavé Engineering Institute of the Royal College of Technology in
Sweden. Obviously the activities of these bodies vary widely, from subsid-
ising industrial.research to making special techniques or exceptional facilities
available to firms. o . .

In addition, more traditional governmental bodies arc often also able
to initiate-new.activities. .Thus,.nearly twenty yéars ago an environmental
research progtamme was started in -Sweden under the sponsorship of the
Ministry of Agriculture, while it was in the Ministry of Health in the
Netherlands that parallel concerns were to manifest themsélves earliest and
most forcibly. . S . ’ . )

Thesc various developments indicate the flexibility of government
authorities which, at the risk of-a certain confusion, have a very broad
conception of their- responsibilities. In Switzerland the evolution of the
Delegation for Employment Opportunity* which has led it to support applied
research projects, emphasizes this tendency which, thanks to the determina-
tion of certain leaders, does not shrink from innovation and experiment, even
at the cost of going far beyond the limits originally set for its action.

Interventions from outside the science policy “establishment” may also
sometimes prove very effective in léading to the introduction of new pro-
grammes or bringing out new priorities. It was, for example; the action
of certain Swedish trade union leaders which imposed .a wider conception
of the “environment” in Sweden to include the artificial énvironment of
individual working lives. ~As a result the authorities were induced to launch
a programme of research into the,possibilities of improving working condi-
tions. In another sphere, the creation of the Bank of Sweden Tercentenary
Fund and its first-efforts, thanks to private initiative, speeded up the develop-
ment of the social sciences and indirectly stimulated the support given them
by the Swedish Government.

Such’ interventions are, moreover, not exceptional and bear witness to
the intensity of exchanges between the different social and economic circles.
Various attenipts have in fact been made to render these contacts more
systematic. These experiments have been carried farthest in Sweden where,
in particular, a body such as the RIFO is specifically responsible for encou-
raging exchanges between Parliamentarians and scientists. The Royal
Swedish Academy of Engineering Sciences, for its part, stands out as an
example to the world by its ability to keep responsible leaders and public
;)pinsion in general informed of the major problems raised by modern techno-
ogy”.

Thus, in many aspects of the performance of R & D work, especially
in ensuring the inter-penetration and renovation of the different sectors of

4. Reviews of National Science Policy. - Switzerland, op. cit., pp. 12-74. -
5. See Part IV.
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activity, the five countries have tried their own experiments and worked out
their own solitions. It will be scen that their charactér is no less specific
in the matter of decision-making.

2. The diffusion of responsibilities

The cffectiveness of individual imagination and drive in socicties which
often: display profoundly traditionalist characteristics means ‘that a new type
of outstanding! personality, combining thie spirit of enterprise and ‘sagacity
with recognised special skills, must be able to emerge and assert itself in posi-
tions of responsibility. In the five countries, it is probable that the smaller
scale of the setting confers greater influencé and moral authority on the
personalitics who, in the interests of cfficiency, have married knowledge with
capacity to-act. Among the most-distinguished-we may cite the names of
men like Dr. Jacques Spacy-in‘Belgium- and*Proféssor Alexander von Muralt
in Switzerland, each of whoin éxerted a decisive influecnce— though in very
different directions— on the development of his country’s science policy.

The quality and extent of individual contacts by a givén personality
naturally facilitates the exercise of an influence which may sometimes be
strong cnough to carry weight in the formulation of national policy. The
intensity of cxchanges between all political, economic, social and cultural
circles concerned with scientific and technical activity is obviously essential
to such a process of formation of rescarch policy “personalities”. In this
connection, the relatively small size of the scientific and technological com-
munitics may play a very favourable part in the cmergence of leaders. Con-
versely, however, institutions that do not attract such individuals may be
hampered in their cfforts. to attain national prominence. ,

In each of the five countrics reviewed, there is a relatively small number
of scientists and engincers in each field: most of them know each other and
often even maintain continuing friendly relations which give a personal char-
acter to professional contacts. It must .be stressed, nevertheless, that
although these contacts ensure the integration of the scientific milieu, they
do not necessarily lead to common scientific undertakings®.

It is somewhat difficult to support these comments on the relative size
of the scientific communities in Member countries by homogencous and
comparable figures. By way of indication, however, Graph 1 shows
student enrolments in pure science in all higher education in the five coun-
tries reviewed as well as in France, Germany and the United Kingdom.
While it must again be stressed that these figures can be used only with
caution in view of the wide variation of mechanisms and definitions from
one country to another, the difference of scale between the first five coun-
tries and the other three is evident. This difference is bound to affect the
quality and intensity of relations within the scientific communities which
result from a process of severe selection from among an already relatively
small total.

Scientific life— and intellectual life in general— therefore develops in
the five countries reviewed in a very different context from that described
in France, Germany and the United Kingdom. In a small number of
schools and universities and then in a small number of laboratories, each

6. See Part 11, Introduction.
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Graph I. ENROLMENTS IN PURE SCIENCE
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Source: Development of Higher Education, l950~'l967, OECD, Paris, 1970.

member of the community very soon gets to know most of his colleagues
in all disciplines. It is true that these personal contacts do not necessarily
lead to co-operation in research, and may be accompanied by subtle and
numerous.status differences. Contacts, however, do foster the creation of a
milieu very homogeneous in its conception of its special features and its pro-
fessional interests.

This state of. affairs is very. apparent in the relations between science
and politics. As in all Member countries, the five countries reviewed have
had to cope with the problems raised by scientific and technological develop-
ment and have had to associate specialists more and closely with the prepar-
ation of administrative and political decisions. This association has all
the greater impact when the scientific communities in question are relatively
small and each of their members is called upon directly or indirectly to par-
ticipate in the deliberations of the authorities; if a man is not himself w
member of this or that official or unofficial committee, he knows most of its
members intimately. In this way the many imperatives or new tendencies
of research policy —and especially of finance— ars foreshadowed and gen-
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erally discussed within the scientific community before official decisions are
taken or sometimes ‘evén envisaged. ’

This explains the diffusion of responsibilities which is found in nearly
all fields; the fact that all its members are familiar with each other gives
the scientific community a particular cohesion. To a large extent it becomes

—-a-necessity to take everbody’s point of view into account. Decisions cannot

be taken until the widest consultations have been completed. For this
reason, the preparation of decisions usually consists of the search for a
consensus. In this context, the use of committees, commissions or councils
becomes systematic, to such a point that it has been possible to speak of
“government by commissions of study or inquiry”. Obviously, this state of
aﬂlairs does not make easier thé development of a governmental science
policy.

It is true that commissions of study or inquiry are not unknown in
other Member countries, whére they sometimes assume a sccpe going beyond
purely technical considerations. Thus, in France, on the formulation of
the Economic and Social Development Plan, commissions enable the differ-
ent interested parties to try to define in common generally acceptable options.

This procedure remains exceptional and, moreover, only rarely meets
the hopes placed in it. In the five countries, on the other hand, the constitu-
tion of a working party whose membhers represent divergent interests is
the most normal way of arriving at a policy based on consensus. In this
way problems of government organisation, the scientific and,technological
contributions to defence, the co-ordination of ministerial action, and univers-
ity development have been studied and set on the road towards a solution.
When the work of a commission does not result in conclusions acceptable
to all those concerned a new working party is usually set up sooner or later...
This procedure, as everyone recognises, responds remarkably well to the
needs of countries whose social and political traditions are hostile to an over
rigid centralism and demand progressive adaptations. However, it may
only be efective when available resources grow sufficiently rapidly to prevent
internal tensions within the scientific and technological communities.

Even at times of relative prosperity, furthermore, the systerm: has its
limitations and is in danger of paralysing the machanism of decision when
too stubborn opposition makes it impossible to reach consensus among the
prospective partners or when they are too prone to agree on inaction. This
kind of situation has led in Belgium to the virtual disregard of the Conseil
National de la Politique Scientifique (CNPS) as a science policy making and
directing body, in favour of executive bodies which have been led to promote
“voluntarist” policy in order to define and promote the accomplishment of
the goals of the national science policy. It must be noted, however, that
the Conscil National remains the forum for concentration on science policy
matters, and retains its advisory role with the government. It is the coun-
cil, in particular, which has suggested the objective criteria in the ficld of
university policy which have been adopted by the Belgian Government. In
this instance, in fact, the desire to gain the agreement of all those interested
can be detected in the attempt to finalise administrative procedures based
on .objective criteria, such as, for example, the number of students for the
financing of higher education’.

7. SeePart]l. -«
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Similarly, in No:«ay, the financing of rescarch councils by an auto-
matic levy on football poo! betting for a long time avoided any budget dis-
cussion. The demand fu. government grants for research, however, has
become increasingly pressing, while the Norwegian Rescarch Council for
Science and Humanities has not so far been able to suggest to the budget
administrators any operational critera for the allocation of resources to
institutes. This state of affairs leads certain observers to think uat, as in
Belgium, the Norwcgian authorities may be led to adopt a more active policy,
paying less attention to all the wishes of all the different interested partics.

It is indeed true that the widespread recourse to commissions of inquiry
and working parties prevailing in the five countries greatly slows down the
decision-making_process.

Thus, it-is not gxceptional to find an idea or a project swallowed up
in the labyrinth of commissions without a specific decision ever being taken,

.as seems to have been the casc with the proposals put forward.in Norway

four ycars ago for the stimulation of educational research.  Conversely, in
Belgium, an unaccustomed-cffort of centralisation proved: indispensable to
the success of the reforms necessary to achieve the objectives set by the
Government in the scientific and university sphere. In most cases, however,
rescarch policy is still defined by a consensus which is the opposite of any
centralising idca and which sometimes, as in Norway, means that the advis-
ory bodies have a tendency to become larger and larger.

It is not surprising, in this context, that the responsibilities of reflection,
decision-making and cxecution are extremely diffuse and tend to respond
to events rather than to anticipate them. By facilitating flexihle adaptations,
however, this highly decentralised system has. undoubted advantages.

3. Fiexibility or “voluntarism”

Various bodics have been set up in the five countries for the express
purpose of financing fundamsntal research. The Belgian FNRS, the Swiss
National Fund, the” Netherlands ZWO, the .Norwegian Research Council
for Science and the Humanitites, and the Swedish rescarch councils represent
a fairly varied range of instituiional responses on this ‘at.

In view of this diversity of forms of organisation, striking to note
how similar policies often are. These institutions ge.. - , conceive their
role as being to respond rather than to initiate. As a gencral rule financing
responds to proposals emanating from scientists, but does not systematically
try to encourage certain specific ficlds, as is done, for example, by the
British SRC or the German DFG.

To reinforce existing strong points, to keep abreast of the most modem
advances of science by responding to the changing preoccupations of
researchers, to avoid strangling the moving reality of scientific development
with bureaucratic red tape, all these are the justifications of this policy
which induces the authorities responsible for research financing to respond
y;ar by year to the stream of proposals put forward in the different disci-
plines.

No doubt this over-mechanistic picture needs some qualification. The
different structures of the scientific communities in tue five countries favour
the rapid circulation of information, the sharing of concerns and even in
some cases the transmission of fashions; the unofficial intcrsst taken by
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a sclection committee in a new field of rescarch s very quick!y known and
may be cnough to encourage proposals.

In some cases, morcover, certain- institutions have tried to retain a cer-
tain frecedom of manceuvre and to take the initiative in stimulating the curi-
osity of rescarchers in ficlds of collective interest; rcference has alrcady been
madc to the very carly interest taken by certain countrics in cnvironmental
problems; other cxamples are the rescarch on alcoholism and narcotics
encouraged in Sweden by the Medical Rescarch Council.

In spite of such initiatives, cxamples of which arc to be found in cach
country, the most gencral practice is to modulate the distribution of credits
according to the stream of proposals put forward in cach disciplinc. This
essentially “responsive” strategy cxplains, in particular, why, in order to
avoid refusals or difficult choices, credits are very frequently spread too

thinly, at the risk of not specifically cncouraging the best rescarchers or

leading to under-davelopment in certain costly ficlds which require large
teams®. These problems, alrcady encountered in France, Germany and the
United Kinzdom’ become even more pressing when a narrower national
context contributes towards personalising, and therefore inhibiting, all deci-
sions.  Thus, one of the Norwegian Rescarch Councils has said; “The central
authoritics have not yet shown any real intercst in how we can increase
the quality of our research*,

Thus, on the whole, the co-ordination of the rescarch policics of the
different government bodies remains mainly technical, aimed above all at
limiting the prolifcration of parallel cfforts and facilitating the exchange of
results.  This technical co-ordination. morcover, is always very discreet.

Political co-ordination aimed 2t concentrating or re-allocating resources
in ficlds chosen for their national interest nevertheless remains exciptional.
The authorities gencrally scem to rely upon what might be called the
“scicntific and industrial complex” to keep the calls on public funds within
rcasonable limits and to cnsure that rescarch of social or industrial import-
ance is not neglected.

The choice of methods and orientations ncarly always rcsult from the
agreement of the interested partics. There may be some fear that this
compulsory reliance on consensus largely favours inaction, as being -less
disturbing than action and that the tacit agrecement which tends to become
established in scientific circles cnds by circumventing tensions rather than
overcoming them. Only political intervention can then imposc a solution
when exceptional considerations demand it. In this way responsibility for
cnvironmental action in Sweden has been concentrated and the Swiss
University Conference is trying, not without difficultics, to sponsor a harmon-
isation of university policics. Similar}y, Belgium has adopted national poli-
cics for the cnvironment, computers and relations between public utilities
and their users,

These cxamples of voluntarist action remain exceptional. On the
whole, and in the five countrics, the funding pattern for fundamental rescarch
responds to spontancous oricntations rather than organising them or support-
ing them. In fact, onc may be tempted to believe that the closc intcgration

8. Sce Part Il
9. See Volume I, op. cir.

10. Norwegian Rescarch Council for Science and the Humanities (NAVF),
Annual Report, 1968,
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of national scicntific and technological communitics, as wei! as the intensity
of intcraction among scicntists and engincers lead to the development of a
system where decisions very often simply reflect the original intentions of
the various partics— after a formal decision-making process.

This tendency is clearly apparent at the level of cach financing agency
for which the distribution of credits among disciplines or the creation of
new sclection committees is determined by the fluctuations of rescarch
proposals. i}

More gencrally, the same tendency is also manifest in budget discus-
sions; the volume of resources requested by the different agencies which
finance fundamental rescarch is never the subject of public dedate outside
the administration— as happens occasionally in France or the United King-
dom. In fact funding gencrally grows at a cruising speed which has often
reflected the increase in rescarch proposals reccived by the agency in ques-
tion. It should be pointed out here that proposal pressure in a smaller
country may have specific fcatures associated with the size and integration
of the scicntific communitics. In particular, mediocre, new or deviating
proposals may be more actively discouraged before being submitted to the
funding bodics who would not obtain from the proposals they are acquainted
w&th an accurate view of the breadth and quality of the national rescarch
cfforts.

In any case, the budget requests of these agencies are accepted or
rejected purcly in the light of the general financial situation. Resources
allocated to fundamental rescarch gencrally continuc to grow faster than
total public expenditure, since the expansion of higher education everywhere
involves today a spectacular growth in rescarch projects, while still remaining
below the fevel which would allow the agencies concerned to finance the
projects under a policy of snecialisation, co-ordination and the promotion of
centres of cxcellence.  Thus, the advice of the Netherlands Science Policy
Council on the distribution of budget resources among the different institu-
tions has so far gencrated little impact on the resource allocations.  ‘The bud-
get position has not yct allowed the ample gencral increase in resources
allocated to fundamental rescarch which, as the Council advocate, would
alonc make it possible to introduce significant prioritics in the distribution
of grants,

In Sweden, the resources allocated to cach of the Rescarch Councils
grow at approximately the same rate: the Swedish authoritics have not
decided to give preference to the disciplines coming under one Council
rather than another.  In practice, this uniform trcatment is apparent only
and gives an advantage to the institutions responsible for ficlds in which
proposals incrcase morc slowly. At the present time, for example, once
Council is able to grant 60 per cent of the fuads requested by scicntists,
while another can manage only 40 per cent. It is not clear to what cxtent
these differences reflect original, basic ones in the allocation of resources
to the various councils.

In many cases, the distribution presently continucs to be cffected accord-
ing to the Dircctor of a financing agency, “essentially in the, light of the
balance of power among the interests represented on our Council®. This
docs not mean that the critcrion of scicntific quality is disrcgarded, but that
withiri a ccrtain range of quality, the tendency towards dispersion nccessarily
prevails.  For this reason, too, the “decisions” taken by the central author-
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itics may remain incfcctive, for the lack or agencies capable of modulating
the Yow of finance. According to onec Government Science Council: “There
arc no bodics capable of implementing Cabinet decisions on prioritics for
fundamental rescarch®.

This system is not all disadvantages, as sufficiently pruved by the
vigour, diversity and quality of the résearch undertaken in the different
sectors in the five countries. Quite the reverse, this decentralisation of
powers of decision and this diffusion of responsibilities reinforce the auto-
nomy of the different poles of research and their ability to exert direct pres-
sure on the decision-making process.  This:systém, as we have scen, favours
individual initiative and allows rapid adaptation to changing circumstances.
Its responsiveness is its greatest quality and has so-far cnabled it rapidly
to overcome. many- unexpected obstacles. But how will it adapt itself in
future to the mobilisation of scicntific and technological skills in the service
of the national objectives which modern states tend to set themselves?




Chapter 11
THE LIMITS OF “LAISSER-FAIRE”

The traditional gistribution of tasks in _the fivc countries between the
government sector, the industrial scctor and-the university sector has gener-
ally excluded or strictly limited the direct intervention of the public author-
ities in scientific affairs. Governments have, however, tricd to meet the
needs of industry by actively encouraging the development and the rescarch
activities of cstablishments of higher technological education. In doing
this they exercise a notable, through indirect, influence -1 the scientific
environment by intensifying the intellectual and professional influence of
engincers and entreprencurs’.

The traditional systems of the five countries have, morcover, proved
particularly well fitted 1o back up the industrial cfforts of firms with the
means and ambition to open a dialogue with the scientific communities; left
largely 1o themselves in the choice of the objects of their curiosity and their
orientations, the universitics and particularly the technological universitics
have, in a number of arcas, rendered good service to the industrialists who
have appealed to them, preciscly because of this freedom, which allowed
both rapid changes and the asscssment of new knowledge produced by the
internaticnat scientific community.

1. The coherence of traditional structures

The “laisser-faire” which characterised rescarch policy was an cssential
factor in its cconomic cfficiency. But this scientific liberalism is today
partly challenged by the need felt everywhere to orient scientific activity
towards cxploring arcas rclevant to the major problems of modern socicty,
or, morc generally, along lines which are sufficiently well defined to ensure
cconomic utilisation of resources.

With regard to the major guidelines, the policy of the five countries
has, as a wholc aimed at limiting the development of national activities in
the “heavy technology® sectors allied to defence, nuclear energy and space
ventures. It is truc that these activitics remain relatively important in
national R & D budgets, but this relative importance does not bear witness
to a deliberate mobilisation of resources to cxplore a large technological
sector, as in France and the United Kingdom. Generally undertaken essential-
ly in the context of national industrial strategy, sometimes originating in
the determination to play a full part in co-operative Europcan undertakings,
these activitics are often very concentrated and always very specific.  Thus,

1. See Part IV.
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Belgium has up to now launched two national R & D programmes: the one
in the environmental field, the other in order to promotc computer research.
A third national programme concerned with the analysis of collective social
inspirations and their satisfaction will soon be undertaken.

The Swedish commitment to neutrality has led that country to seek to
be as autonomous as possible in the military sphere and therefore to develop
the greatest part of its armaments2. In consequence, almost 30 per cent
of public R & D expenditure is appropriated to defence. In the other coun-
trics the concentration of expendituré in the military, nuclear and space
sectors is much less marked.

These activities represent incursions into fields which can be systematic-
ally explored only by countries resolved to .mobilise and concentrate suffi-
ciently substantial resources: There can be no question of competing with
these countries in.all-ficlds; the:niicléar. or space -research -conducted by the
countries reviewed enables them- dbove all. to. concentrate their resources
on” specific points, following one or more lines apparently consistent with
internationally valid specialisation. Above all, this research cnsures that
cach country makes its presence felt, by virtue, where appropriate, of inter-
national co-operation, in fields which are evolving fast and where it hopes
ultimately to be in a position to import progress.

A veritable mission of information and exploration is therefore assign-
ed to rescarch in these ficlds; it must be the road which gives the country
the opportunity to participate with other nations in the international cffort
of production.of new knowledge and technologies in highly expensive ficlds.
The pursuit of economic progress is a ‘main ‘motive for this attitude, designed
to avoid the appearance of. shortcoming in any given field- which would
prevent the "country in question from taking advantage of the results of
world scientific and technological research. - )

Following this line of thought, fundamental’ research inevitably enjoys
a relatively privileged position; it has, in effect, the task of training scientists
and engineers capable of benefiting from foreign technologics and of maintain-
ing the quality of cfforts in the fields where the country excels; it also
has the task of ensuring, in all fields, the link between the national society
and economy and the main streams of international scientific life. On the
twofold plane - of structures and objectives, it therefore” scems particularly
difficult, in this outline, to distinguish between higher education and
research.

Except for some mostly recent programmes, to which we shall have
occasion to revert, fundamental research is mainly financed through the
medium of higher education budgets— under “general overheads"— or by
specialised institutions which judge mainly by the “scientific merit” of pro-
posals and not by their timeliness or political urgency.

It is therefore hardly surprising that the five governments have tried
to adapt public financing procedures to the special criteriz and cthics of the
scientific community which demand that the judgment of peers shall predom-
inate in the selection of candidates for governments grants. In small
communities, however, it is difficult to be certain that all judgments are

yobjective and free from any favourable or unfavourable prejudice resulting

\\f}'om familiarity between the applicants and their judges.

2. Cf. Ingemar W. H. Dérfer, System 37 Viggen: Arms, Technology and the
Domestication of Glory (MS.)
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But, it was nevertheless asked who was better able than scicntists
themselves to identify the new fields in which rescarch was likely to yield
new result and, onee they were identified, to set to work fast cnough to
remain in the forefront of extremely keen world competition? For most
authorities, the answer in the five countries reviewed, was not in doubt for
long. Not wishing to impose on rescarchers a general design as a guide
to their work, the authorities limited themselves to setting budget and institu-
tional limits within which scientific activity might devélop free from govern-
ment tutelage.

Government science policy was therefore not so much concerned to
lay down guidelines and assign projeets as to guarantee the cxistence of
a general- framework within which the supply of and demand for rescarch
could be matched- according to the -needs of the hour felt by the different
protagonists.- . )

To ensure“the equilibrium: and vigour of university research, regarded
as an essential condition of access to’ scientific and technological knowledge
produced throughout the world, without thereby influencing the spontaneous
fluctuations of scientific life; to guarantee the development of the traditional
and technological universities and, if need be, to come to the aid of private
industry when it was tempted to neglect particularly costly and uncertain
fields; these, therefore, are the traditional elements of science policy in the
five countries. Thus, university development was ensured in Belgium by
working out new financing procedures, in Norway by creating a new univers-
ity at Tromsd, in Sweden by creating new associated universities and in
Switzerland by introducing a federal law on the development of the univers-
ities and by federalising the Polytechnic School of the University of Lau-
sannc. In all the countries the resources allocated to higher education have
progressed very fast. .

The same has been largely true of the financing of university research;
grants are allocated by institutions such as the National Scientific Research
Fund in Belgium, the Research Council for Science and Humanities in
Norway, the research councils in Sweden, the ZWO in the Netherlands and
the National Fund in Switzerland —institutions whose choice is based primar-
ily on the scientific merits of proposals. Political, economic and social
considerations are scarcely taken into account by these institutions; nor are
they trying systematically to develop centres of excellence®.

This anxiety not to impose upon scientific activity has also led the
government authorities to respect the autonomy of industrial applied research,
an autonomy which is, moreover, jealously guarded by the enterprises
themselves. The authorities therefore make every effort to remain neutral
and stay in the background, even when their intervention is necessary.
In Norway, with the NTNF and in the Netherlands with the TNO, the
State limits itself to making available to firms a research body and an expe-
rience which can thus be usefully pooled. In Sweden the relations between
industry and national defence policy are governed in detail by contracts
for research or supplies, while the STU, solely on the basis of their quality,
finances research projects submitted to it by enterprises. In Switzerland,
where scientific and technological co-operation between Government and
firms, very jealous of their independence, is most limited, the Conferedation

3. See Part II.
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has nevertheless taken over the greater part of the nuclear research started
by industry*. ]

Al these examples indicate a predominant orientation of industrial
research policy. National programmes such as the computer development
plan in Belgium remain exceptional, and distinguish this country from the
four others. As a general rule there is no question of influencing industrial
activity but merely of giving it the support of the authorities where appro-

. priate.

Thus, in most fields it seems to be the fundamental principle of govern-
ment policies to leave to scientists and engineers themselves the decisive
responsibility of identifying and seizing new opportunities. In this perspec-
tive, charateristics which elsewhere would be defects here become virtues,
thanks to the entreprencurship of institutions and individuals. For example,
the tendency to react to events rather than: bringing them about and to
spread responsibilities as widely as-possible might lead, in-some societies, to
confusion-and -paralysis. In the countries reviewed, on the contrary, these
tendencies ensure the necessary continuity to keep national problems const-
antly in touch with the possibilities offered by world scientific and technolo-
gical progress. It remains, however, that new circumstances tend presently
to lead to a reduction of these advantages while increasing the influence of
the shortcomings of -the system. '

2. The new international challenge

Limiting oneself to guaranteeing the means might, indeed, result in
encouraging the expression of individualism rather than concerted cfforts.
In particular, this policy undoubtedly involved the risk of fragmentation of
scientific activities, parochialism and the tendency to “fundamentalise” work,
resulting in more and more esoteric coteries, further and further removed
from national concerns; the absence of permanent-stimulus originating from
political circles might well justify fears of this kind of result in institutional
systems which encourage the tendency to introversion.

And yet, the intensity of interactions between those nationally or
locally responsible for the different sectors, has, on the whole, stimulated the
exchange of information and of new ideas. - The capacity for co-operation
between sectors which often marks most of the countries reviewed may have
led to a permanent exchange of experience between the different sectors
and may have made more concrete experiments in co-operation possible
in appropriate cases.

This quality of interest in other national scientific activities is today
still not found equally in all fields; in the university world the technological
disciplines seem readiest to co-operate with firms. Conversely, not all
firms display the same openness. Thus, in Belgium, where industrial
structures are more traditional, exchanges between the university and industry
seem less frequent than in Switzerland.

There differences may perhaps reflect time differences in the historical
development of national industries, a country such as Belgium being faced
today with problems of conversion and adaptation which may be encountered
by other governments tomorrow. In so far as they are less spontaneous,

4. See Part IV.
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contacts between sectors are nevertheless being more and more systematic-
ally encouraged by the Belgian authoritics who envisage increasing the
number of resecarch programmes mobilising all scientific and technological
skills.

In countries whose scientific and technological communities are still
relatively small, however, the intensity of exchanges between the different
sectors would not be enough to ensure the regular renewal of ideas and
methods unless such exchanges assumed an international dimension; the
consumers of knowledge are often firms with their eyes on international
markets and very well informed about the needs and possibilities of their
branches; researchers have nea.iy all acquired part of their training abroad

and try to keep-up their contacts with the most prestigious centres of inter-
national scientific activity.

- --Openness to the world. has, ‘in fact, played an essential role in preserv-
ing national scientific communities from introversion; the criterion of scienti-
fic merit mainly adopted by governments for the financing of research as a
whole could, in effect, be meaningful only so far as that resecarch was close
c.ough to international scientific life to render a good account of itself and
to be in a position to explore in good time the new possibilities of application
which opened up.

Except for a few fields traditionally regarded as part of the national
cultural capital— such as astronomy in the Netherlands, for example— or
research sectors of economic interest in which a national specialisation has
emerged, none of the five countries seems to be looking systematically for
scientific leadership. The main desire seems to be to-pursue a policy of
preserving or acquiring a favourable position in world scientific and techno-
logical competition. The outside contacts of national scientific communities
are therefore of decisive importance.

The genuineness of these contacts is all the more striking everywhere

since they are the result of spontaneoiis interest on the part of the researchers
themselves rather than deliberately organised by the authorities. Thus, in
Norway, the Netherlands, Sweden and Switzerland, it is considered essential
not only for every reputable academic to spend one or more periods in the
recognised international centre or centres of excellence in his field, but also
for every reputable university to take a substantial proportion of foreign
researchers into its laboratories. A great many public and private bodies
:h}; to encourage these exchanges by often very generous grants and fellow-
chips.
. The importance of this international outlook of the scientific communi-
ties in the five countries reviewed must not be under-estimated; it provides
a twofold incentive and tends to encourage both the quality and the diversity
of rescarch work.

No doubt the quality of the work is not uniformly high, although each
country has at least onc higher education and research institution of inter-
national standing. Nevertheless, the desire of the national authorities and
of tl!c different establishments and individuals to keep up the most sustained
possible international contacts and, especially in the Netherland and Switzer-
land, to attract distinguished foreign rescarchers largely explains the relatively
high average quality of the work.

. The diversification of efforts is another result of the close ties formed
with foreign scientific communities.

31




I W

1>

TR

It is in the light of the major trends and new currents manifest in the
world scientific community that the rescarch topics of scientists in the five
countrics are most frequently sclected: one rescarcher will bring back from
a stay abroad an idca for the topic of his future work, another will decide
in the light of ncw information gathered at an international conference and
a third will choosc in the light of the new trends of world rescarch in his
ficld the subjects he suggests to his best students so that they can make a
fruitful stay in the best forcign laboratories and subsequently acquire an
international reputation.

This process has long been regarded as perfectly natural and capable
of general adoption under a system which made rescarchers responsible for
determining the broad lines of their efforts in the light of the “hot spots”
of contemporary science.

Today, however, this kind of behaviour is partially challenged by some
observers, who criticisc it, in particular, as leading to an exaggerated and
growing dispersal of effort; morc and more researchers are taking part in
international scientific activity, which is thereby being deployed on an ever
widening front. In search of originality and anxious to identity themselves
with new fields in which they think it possible to make rapid progress
without encroaching on the work of others, researchers, too, tend to dispersc
themsclves over an increasingly vast front.

This incitement to dispersal would be bound to grow stronger if the
disproportion in rescarch effoits between the five countries and the rest of the
world also incrcased substantially. It is nevertheless difficult to measure
this gap in the abscnce of really complete and comparable data showing the
relations between advanced research cfforts in the different countrics.
Rescarch budgets, in particular, hardly point to any general conclusions on
this subject.

Nevertheless the work done by Derek de Solla Pricc on international
scientific publications, gives an interesting picturc of the relative importance
of rescarch in the countrics reviewed. It is true that these data— which
are influcnced in each country by very specific linguistic, cultural, social,
institutional and political circumstances— cannot be interpreted as a faith-
ful reflection of the volume and level of each country’s scicntific activity.
They nevertheless provide useful elements of appreciation on the contribution
of research efforts in the countrics in question to international scientific life.

Thus, if onc takes the number of scicntists in relation to population,
the five countries scem to have a much higher research potential than some
other countrics which nevertheless outrank them in terms of Gross National
Product (Table 1).

The economig, and scicntific “weight” of each of the five countries can
be compared by looking at the share of cach of them, first, in world GNP,
and then in the world population of scientific authors. Three countries then
stand out as exercising a scientific influence far in excess of their economic
dimensions.

Switzerland has made a very considerable effort, since, with 0.67 per
cent of world GNP, it claims 1.35 per cent of authors. Sweden, with 1.05
per cent of world GNP has nevertheless succeeded in providing 1.28 per
cent of authors, and the Netherlands, with 0.99 per cent of world GNP in
providing 1.08 per cent.

Norway, for its part, has the same relative influence in the scientific
sphere as in the economic sphere.  Only Belgium is more active economic-
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ally than scientifically, with 0.84 per cent of world GNP and only 0.73 per
i cent of authors.
‘ This state of affairs is, however, likely to change drastically in the next
few years. The experience.of the last twenty years in fact indicates that
the scientific growth of the more advanced countries is decelarating appre-
ciably, while other countries arc tending to increase the proportion of their ’ S
resources allocated to R & D. It may thercfore be wondered whether the
world scientific “weight” of the small highly industrialised countries has not
now rcached a peak, implying that improvements can only be gained from
improved organisation; that is, at least in part, more centralization, better
management and less “laisser-faire”,

§ Table 1. Scientific Awthors of the Five Cowntries
X Scientific authors
. GNP . h
i Country \ P:;lmi:n Number of authors
{ ; .
: Workd % World World | Word ' % World
rank wealth rank ‘ rank i authors
{ 'p)
Switzerland ....... 19 0.67 : . n 135 - -
Sweden .......... 15 1.05 6 . 13 128
Norway ........... 31 0.37 1 10 22 ! 0.37
‘ Netheriands. ....... 16 0% | 14 1 14 | 108
i Belgium .......... 18 0.84 16 i 18 ! 0.73

Sowrce : Detek J, de Solla Price, Measuring the Size of Sclence, delivered 1o the Iscael Academy of Sciences
and Humanities, 11 February 1969,

Many observers therefore ask whether the five countries are not now
in the process of crossing a threshold of quality as a result of the world
increase in resources allocated to research. Does not the autonomy of
decision of scientists in the countries reviewed lead to a growing atomisation
of efforts in the light of the number of different lines suggested by world
research? Does not the relative limitation of available resources, mioreover,
N tend to make the work done more and more theoretical in fields where the
same powerful instruments are not available as those with which some coun-
E tries have equipped themselves?

I3 Without undue weight being attached to this last argament, which might

result in sacrificing reflection to technique, mention must be made of the
anxiety felt by political, economic and social leaders who fear the de facto
institution of an international division of labour leaving the universities of
3 the less richly endowed countries responsible for the most abstract research,
A determined in the light of world scientific vogues rather than of the problems
i ; and needs of the national community.

1 _The lack of organisation and the guaranteed autonomy of the different
£ parties to the national scientific efforts of the countries reviewed have for
¢ a long time been the mainsprings of systems founded on the ability of
E economic and social sectors to seize the opportunities offered by scientific
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knowledge gencrated and, above all, transmitted, on the sole responsibility
of scientists. The intcrnational scicntific cvolution, however, has increased
the mass of information available and has widencd the range of possibilitics
in such proportions that thcy secm to demand a detailed redefinition of the
structures and objectives of scicnce policies in the countries reviewed.

3. Concentration and orientation

In sor far as the definition of rescarch activities succeeds in taking
account of national nccessitics and of the relatively limited resources avail-
able, a concentration of cffort along certain lines of enquiry is unavoidable.
In comparing the German, French and British institutional” mechanisms®
with those of the five ncw countries reviewed, we have been led to the
conclusion that the first threc countries arc better cquipped to formulate
a scicnée policy, while the last five -are on the whole better cquipped to
absorb and disseminate ‘innovation. The former thercforc find themsclves
today called upon to follow policics mainly designed to sct up dynamic and
innovative structures. The latter possess the mechanisms favourable to the
diffusion of technological progress; they must now equip themselves with
the.institutional mechanisms which will better cnable them to associate natio-
nal skills with the claboration and contro! of that progress. It should be
pointed out, however, that Belgium cnjoys, to some respects, a situation simi-
lar to that of the former threc countries: she has devcloped an effective
machincry for the formulation of her science policy, while the cconomic and
industrial structure still remains insufficiently adapted to the absorption and
diffusion of innovation.

The task is relatively difficult in countries which have so far largelv
relicd on the competitiveness of their researchers and businessmen. There
can, of course, be no question of stifling curiosity, innovation and drive by
excessive centralisation which could do no more than assign arbitrary and
generally belated directions.

In fact, none of the five countries has attempted any radical reform of
the existing system; the national authorities have mainly procceded piccemeal
by trying to set.up mechanisms or procedures for strictly limited purposes,
superimposed on traditional procedures and objectives without replacing
them. Concentration of efforts thus seems to be an additional dimension of
national policies rather than a new policy. It is in fact reflected in the co-
existence of two very different systems. The first of these systems continues,
as in the past, to finance high quality. projects formulated by the scientists.
The second, on the contrary, is designed to attribute an essential role to
government. initiative which is expected to encourage researchers to turn
towards fields of national interest and to form themselves into adequate
teams to deal effectively with the most delicate problems.

This coexistence of different systems is'sl! the more evident, the more
manifest is the determination to give the State an active part in the orienta-
tion of .research.

In Belgium, the Prime Minister assisted by a Secretary of State and
more recently in the Netherlands, a Cabinct Minister have been made
responsible for formulating and executing national science policy. The

5. See Volume 1, pp. 43-53.
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opposition to centralisation manifested with varying strength in the other
three countries has so far prevented any similar regrouping. On the whole,
however, the impact of the activitics of the Belgian and Netherlands Minis-
tries on fundamental rescarch, and particularly on university rcscarch has
remained limited, since financing, on the wiole, continucs to respond to
the general evaluation of higher education or the adjustment of credits in
the light of proposals submitted by rescarchers.

The possibility of mobilising resources which would not be subject
to the normal competition between projects is in any event onc of the first
considerations of any policy for cncouraging special-ficlds of rcscarch. In
the traditional financing circuits, distribution among men and disciplines
on ecqualitarian principles is the most :-common practice. The volume of
requests_and the relatively small growth in resources -allocated to rescarch
financing institutions scarccly allows, in gencral, the adoption of any other
strategy. The main exceptions are found where the researchers themsclves
have been able to submit fairly elaborate collective rescarch projects. In
the Netherlands, moreover, the ZWO has tried to limit the dispersal of cffort
by encouraging the development of “research communities *¢.

The initiation of ambitious collective efforts in the ficld of fundamental
rescarch backed by government intentions thercfore required the creation
of special financing mechanisms. In Belgium “concerted fundamental
rescarch actions™” have been introduced for this purposc. Their object
is temporarily to subsidise fundamental research projects in priority scctors
selected as a result of veritable invitations to tender addressed to the univers-
ities in concert with them. The appropriations— amounting to BF
150 million in. 1971— are included in the Primc Minister’s budget and
therefore do not prejudice the regular functioning of the National Fund for
Scientific Rescarch.

Morec recently, in the Netherlands, an “appropriation for R & D policy*
has been included in the budget of the Ministry for Education and Science
to give that Ministry the means of responding to urgent requests to meet
unexpected, new, lines of research in the course of the fiscal ycar. Some
observers, however, think that this item might become increasingly a source
of finance for launching priority rescarch actions.

This mcthod of financing, which amounts to introducing an cxceptional
procedure for exceptional cases, is at present under active discussion by the
Norwegian, Swiss and Swedish authorities. Among other possibilitics, onc
of those most frcquently spoken of is to increase the resources allocated to
existing rasearch financing institutions, requiring them to use part of these
new appropriations to encourage collective research designed to constitute
“strong points” in the different university cstablishments. Where appro-
priate, this action might follow the major guidelines laid down by the top
level science policy bodies. These possibilities have, however, scarcely gone
beyond the discussion stage in the three countries.

In Sweden, the levelling-off in the general growth of resources allocated
to R & D makes any new prioritics policy difficult at the present moment.

6. Sec Part 11

7. Under this plan, concerted actions involve the association of the authorities
and the universitics and not necessarily, as in the French “concerted actions®, a ~o-

9;:ur:ltive effort between leaders and researchers in the public sector, universities and
industry.
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in Norway and Switzerland the attention of the authoritics has so far centred
on questions of financing universitics® rather than on ways and mcans of
devcloping university research.

Though prcoccupicd by the always beming question of financing higher
cducation, the authoritics of the five countrics have contributed to setting up
procedurcs and institutions which were bound to influence the course of
rescarch by facilitating the possible redistribution of tasks. Thus, in Norway,
the four-ycarly planning of university development, which has just been
undertaken, should lcad to a nationai strategy for university development
designed to ideatify more clearly the role and limits of cach institution. It
was in any cvent with this in view that-the Norwegian authoritics planncd
with particular care the creation of the- University of Tromsd. . Forming
part of a rcgional development effort, the creation of this new university
was also designed to mect the needs of the national university system and
to oricnt the new institution in the direction of useful and cffective special-
isation.

In Switzerland another cffort has been undertaken to introduce into
the universitics a certain co-ordination and consequently a certain speciali-
sation; this was onc of the tasks assigned to the University Conference in
1968". The Conference, however, made little progress along these lines,
no doubt as a result of keen Cantonal or regional misgivings. Furthermore,
its competence cxtended only to the university sector proper and it could
not try to harmonise the activities of this sector with those of the Institutes
of Technology.

It nevertheless seems that the new Constitutional Articles on eJducation
and research are likely to make radical changes in the conditions of university
development in the next few years.

With regard to research, cfforts of orientation and concentration remain
relatively fragmentary in the five ciuntries. The scanty resources available
or the transitional phase through which the universities are passing, may
partly cxplain this state of affairs. Furthermore, the choice of orientations
and priorities in the field of fundamental rescarch have not always been made
clearly cxplicit.

This task was, moreover, not casy for these advisory bodies which
represented the national scicntific communities in their rclations with the
authoritics and which were therefore by no means anxious to discuss ques-
tions which might create a real political split between representatives of allied
institutions or disciplines. Furthcrmore, most of these bodies came under
Ministries of Education and were in no position to know the different prob-
lems and needs of other sectors.  Thus, cither because of their membership
or because of their terms of reference these Councils could not play the
same rolc, for example, as that of the Wissenschaftsrat in Germany™.

In Belgium and in Sweden, thesc institutions have to some extent been
thrust into the background. In the Netherlands and in Norway, the Science
Policy Councils nevertheless succeeded in acquiring some influence in the

8. Swtizerland has, however, undertaken an inventory of urgent research prob-
lems wlluch could lead to the development of new funding mechanisms. See below,
Annex 1.

9. See Reviews of National Science Policy - Switzerland, op. cit., pp. 140-142.

10. See Reviews of National Science Policy - United Kingdomn/Germany,
OECD, Paris, 1967, pp. 38-39.
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budget process. In Switzerland, morcover, the Federal structures and the
complexity of the rclations between the Cantors and the Confederation
have conferred special eminence on the Swiss Science Council.

Where the advisory bodics have been cffaced, however, this has gener-
ally contributed to reinforcing the centrai authorities, who have had to assume
the nccessary competence to deal with new problems connccted with the
devclopment of scicnce and technology. In some countries, such as Sweden,
exccutive responsibilitics have b2en shared between the Ministries of Edu-
cation & Induvsiry. The Prime Minister & the Sccretary of State for Science
Policy & Programming in Belgium and the Minister without Portfolio in
charge of scicnce policy in the Netherlands are, on the contrary, responsible
for planning all government activities in this field.

Belgium and Switzerland arc the two countrics which have tried to
select research prioritics most systematically. Belgian experience is longer
and already gocs back some years while the Swiss attempt is quite rccent aad
has not yet resulted in precise government dircctives. Furthermore, the
institutional differences noted above are very largely reflccted in the procc-
dures chosen to determine the broad lines of research- policy.

The Belgian approach results from a government decision specifying
the ways and mcans of selecting the concerted fundamental ressarch actions
referred to above.  The projects proposed for the financial year 1971 were
sclected on the basis of the following criteria:

a) projects in certain scctors or scientific disciplines are at present of
special value for the future of science or because of their centribu-
tion towards solving certain major social problems;

b) research in these priority scctors gencrally calls for sufficicntly
large teams with exceptional scientific skills; the size, budget and
existing cquipment of these rescarch tcams gives an indication of
the size of laboratories while the reputation of the promoters is
some measure of the scientific valuc of the rescarch projects to be
supported; publications, both in Belgium and abroad, and refer-
ences to these publications in high grade internatio:al scientific
periodicals constitute objective criteria of assessment in this res-
pect;

¢) resear  f this kind also requires cxceptional financial resour-
ces for . timited period so as to enable sclected rescarch centres
to attain the size necded to carry out rescarch of this kind, wherc
the ordinary resources of host establishments or parallel financing
credits are insufficient;

d) in the light of the objectives of Government science policy and in
scientific disciplincs déemcd to be part of the most advanced sec-
tors, universities and scientific rescarch establishments submitted
fundamental research projects to the Minister for Science Policy
and Programming;

— these projects will be carricd out by rescarch centres coming
under the establishments concerncd, within the limits of their
policy for scientific devclopment;

— no duplication has been found between the projects selected
or between those projects and projects financed from other

sources; in some cases the advice of forcign experts has been
taken on this point;
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— State intervention is limited to giving the initial impetus and in

principle amounts to 50 per cent of the true costs; it cannot

- in any circumstances cxceed 80 per cent of the cost: the

proportion not covered by the State grant is borne by the host
cstablishment.

The Swiss Science Council, for its part, being anxious, like the Belgian
authoritics, to take account both of the purely scientific interest of projects,
their chances of success and their possible economic and social impact,
has adopted an approach by progressive stages bascd on the participation
of the interested partics themselves in working out the major orientations.
For this purposc it has since 1970 carricd out a thorough inquiry in all
public and private quarters.

In the coursc of the inquiry made during the, summer of 1970, more
than 1,300 representatives of science, administration and the cconomy were
consulted and indicated more than 2,200 “rescarch needs” in 38 disciplines.
Reports on the processing of thesc replies were prepared, mainly with the
permanent co-operation of about 40 young researchers in all disciplines.
These process reports were themselves submitted to 180 scientific experts
(mostly academic) who were asked to call attention to any gaps, and to clas-
.sify in order of priority, especially in the light of scientific criteria, the
rescarch needs disclosed by the inquiry and to propose practical measures
of encouragement. In parallel, another group of cxperts was asked to
assess the cconomic value of the proposals. The establishment of the final
synthesis is the responsibility of the Science Council itself.

The publication of the results and recommendations is scheduled for
Spring 1973. A detailed analysis of the procedure followed will be found
in the Annex.

The object of the inquiry is to' draw up an inventory of “urgent
rescarch needs®, that is to say, the fields in which urgent measurcs are
nccessary, which might range from simple financing to a radical reform
of the research organisation of a given institution. Among the categories
adopted for processing the inquiry, the following may be noted in particular:

— research needs rendered urgent by external circumstances;

— rescarch needs in general and partial ficlds of science which seem

to be “under-developed”;

— problems of research infrastructure and organisation;

— specific research problems.

The Science Council regards this inventory as a first stage in a process
which should become continuous. It is in fact planned that on the comple-
tion of the present studies “the results obtained will serve as a starting point
for working out medium and long term research policy prospects®. In
future, recourse to scientists and the users of research should become syste-
matic in laying down the broad lines of rescarch policy: The Council
considers, in_particular, that any orientations it may propose should not
lead necessarily to the creation of new research institutes, but to co-ordinat-
ing the work of researchers attached to the various institutions, a co-ordina-
tion which might be inspired by the methods of the ZWO in the Netherlands.
This “mobilisation on the spot* in any event implies, at national level,
working out a research strategy which cannot be cvolutionary unless it is
systematically based on the opinions of the interested parties.
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The originality of the cxperiment thus tricd by the Swiss authoritics
is undoubted in the light of the desire to consult, as widely as possible. all
circles interested in rescarch, while lcaving the authoritics with decisive
responsibility for determining objectives.

How far can the public authoritics determine the “strong points” of
national research without, sooner or later, bringing it under adminiswiative
restraints which will hamper its development? How far, morcover, is it
possible to associate scientific and technological circles in the formulation of
research policy objectives without the danger of consolidating vested positions
rather than breaking new ground?

Each in its own way, Belgium and Switzerland have tricd to solve the
difficult problem of concentrating the resources allocated to rescarch, a
concentratior. rendered indispensable by the limited means available and by
the desire ‘0 preserve the originality and dynamism of national efforts. In
spite of thc marked differences between the procedures adopted, neither
country has sought to chalienge or overthrow the traditional system of
organising and orienting national scientific activity; the main aim is to
reinforce research centres which are already active, which have given proof

of a certain valuc and which are capable of making profitable use of supple-
mentary resources or institutional improvements to attain a genuincly inter-
national standard of quality.

These policics are designed to avoid an excessive fragmentation of
cfforts and to promote orientations of national value without prejudice to
the capacity of the scientific and technological communitics for adaptation

.and change, a capacity which is still largely dependent on traditional modes

of organisation.




Annex

DETERMINATION OF URGENT RESEARCH NEEDS!
1. Object

In arranging for this inquiry, the Science Council started from the
observation that certain scicntific services essential to the development of
science, society and the economy were not being performed, or were not
sufficiently performed in Switzerland. The Science Council feels in duty
bound to identify the fields of this kind in the whole of the vast range of
‘scientific work, and on the basis of the results of its inquiry it will recommend
precise and urgent mcasurcs to encourage certain fields of science. In
this first attempt the Science Council deliberately confines itself to determin-
ing urgent research nceds.  The results obtained will serve as a starting
point for medium and long term rescarch policy forecasting. This work
will be startcd immediately on the completion of the present studies.

2. Inquicy and first processing

The inquiry made among interested circles in July-August, 1970, met
with an encouraging success. No fewer than 1,300 representatives of the
sectors consulted in science, the administration and the cconomy indicated,
cither through questionnaires or by letter, more than 2,200 rescarch needs
in 38 disciplines.

Contrary to a widely held . :inion, the questionnaires were not
constructed with a view to quantitauve processing. The questions put left
a wide margin for the presentation of ideas and reasons for future develop-
ments; they served to collect opinions, suggestions and proposals whose
validity had to be tested by a further process of evaluation. As a purely
qualitative processing was planned from the outset, it was not necessary
to circulate the questionnaires according to the scientific rules of opinion
surveys. The aim was to cnsure the co-operation of individuals and institu-
tions interested in research policy.

We started with the idea that recipients of the questionnaire wouls: be
able to identify research needs with a certain uniformity from the poiwi of
view of branches of researck. This proved to be only partly correct; the
degree of abstractness of the diffcrent answers varied greatly. Some related
simply to an isolated research project while others asked for encouragement
of whole fields of science; others again referred to problems of training or
rescarch infrastructure, or contented themsclves with calling attention to a

L. Source: Swiss Science Council (unofficial translation by the OECD Secretariat).

v.p\ 41




given problem without specifying the scientific contribution necded. The
lack of uniformity in the replies complicated the systemisation of results in
the 38 sectors adopted for processing.

Thanks to the contribution of some 40 young scientists from all disci-
plines, whose co-operation with the Science Council was, in most cascs,
rendered possible through the Swiss Association of Young Scientists, we
had available by the autumn of 1970 a process ireport in most of the scien-
tific disciplines and in somc interdisciplinary fields.

As a general rule ihese process reports were in two parts. The first
part was confined do a summary of research proposals. In the second
part the rapporteurs were asked to assess the research needs in the light
of the general context and the criteria applicd. .

In most fields the material processed proved to be suggestive and varied,
but incomplete. In the first place, some institutions had not been reached
by the method of distributing questionnaires chosen by the Science Council,
in spite of the fact that anyone could obtain a form on request and retum
Ltid Secondly, a gréat many of the institutes, bodies or institutions consulted

not arswer,

3. Expert sdvicc on the process reports

In preparing our inquiry we had assumed that the urgent research needs
existing in the different scientific fields could be identified relatively easily
and quickly. We had hoped that in the different disciplines opinion on the
subject of the necessary developments and measures to be taken was already
clearly formed and that the first task would be to make contact and exchange
views with the groups interested and to harmonise the necessary measures
& dllfe national level. Thesc assumptions proved incorrect in almost every

The lack of uniformity ir the process reports, which differed widly in
quality according to the nature of the basic documents, called for meticulous
evaluation; i was particularly necessary o complete the available data and
to establish criteria of judgment. The Science Council had no mechanism
available for this purpose which would cnable it to form an opinion within
cach discipline. Only the Swiss National Fund, in an important document,
expressed an opinion on priority research needs in all disciplines.

The Science Council deemed it necessary to arrange for discussion of
the rescarch needs brought out by the inquiry in groups of active researchers
competent in the different disciplines. Towards the end of 1970, therefore,
it approached .about 180 scientific experts (mainly university teachers) and
asked for their opinion on the process reports.

In a note of guidance the Council emphasised that the data contained
in the process reports were incomplete, and, furthermore, that part of them
reflected existing rescarch activitics; it also noted that, particularly when
the manner of formulating the problem was out of date or inadequate, it was
impossible to express an opinion on research needs without calling upon
expert skills in the subject.

It therefore invited the experts to bring out the gaps in the data compiled
and to assess and rank in priority, especially on scientific criteria, the research
needs indicated by the inquiry and to propose practical measures of encoura-
gement.
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In general, the expests expressed their opinions on these three points.
A number of aspects among those which proved most interesting in the
later discussions made their first appearance in the experts’ reports. The
essential part of their work of evaluation was to determine the scientific
questions to which priority should be assigned and whose scientific study
called for urgent measures of encouragement on the part of the State.

Two questions immcdiately arose in connection with this evaluation.
(a) How far does a given field occupy a key position for the development of

knowledge in the relevant discipline or allied disciplines? (b) What is the

importance of certain research proposals in meeting the major needs of
society? :

In their reports the experts set out their views and the criteria they had
applied in drawing up their orders-of priority. In doing this, they completed
at the same tinie an important preliminary task in assessing research nceds
from the point of view of national science policy.

About 150 experts expressed their views in writing in the course of
these consultations. Their opinions diverged considerably in certain disci-
plines, in so far as ideas about priorities themselves differed from one expert
to another. For this reason it was necessary, in some instances, after

consulting the experts, to arrange for an exchange of views in order to arrive
at a synthesis..

4. Drawing up final reports by field of science

In order to determine the orientations at science policy level, the
Science Council must be able to rely on orders of priority established as
precisely as possible within each field of science. The process reports and
the experts’ opinions constituted a first basis; it was necessary- to go.one step
further and collate the opinions of the rapporteurs and the experts in each
field of science, to arrive at a synthesis if possible, and to bring out the
results in a final réport for each sector. -

Thus, the expert views of the different specialists consulted were
exchanged within the different’ groups of experts ard discussed at one or
more meetings. In neatly all groups it proved possible to reach agreement
on priorities within the same field of science. The final sector reports
were approved by the experts; they will be published at the same time as
the Report of the Science Council.

Since the final discussion in the Science Council on urgent measures
of encouragement, with a view to formulating a research policy, must be
based on sound-knowledge of the situation in the different fields of science
and their reciprocal relations, one or more -members of the Council or its
secretariat were associated with the expert groups in their work of evalua-
tion. The researcher members of the Council, in particular, volunteered
for this work, which was often protracted and, in some fields lasted for
several months. In many disciplines they themselves had to write the first
drafts of the final reports. :

It is obvious that the thorough comparison of final reports in different
fields of science, necessary for the formulation of a research policy, is
possible only if the reports have been drawn up on comparable principles.

It was for this reason that we recommended the expert groups to distinguish
the following six operations:
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To designate non-urgent research needs.

To fix points of contact with the other fields adopted for process-
ing, and in particular to define major new interdisciplinary fields.
To group research needs in comparable units capable of evaluation:
To identify aims and criteria.

To evaluate and rank in order of priority the research needs
grouped according to the aims and criteria defined.

. To make proposals for practical measures of encouragement.

The essential problems in this phase were the final definition of the
concept of «urgency > and the formulation of appropriate objectives and
criteria as standards of evaluation. '

The definition of < urgency » had already been a source of difficulties
in drawing up the questionnaires. We deliberately refrained from an exact
and therefore restrictive definition of this concept. If we had confined
ourselves to an inquiry into research needs with a time urgency only (for
example where there is a-danger of information being lost because a subject
of research or research equipment is available for a limited time only. or
because there is some time liniit on the use of research results) this would
not have met the policy objective set for our inquiry; the task was also to
determine the research needs which, for scientific and social reasons werc
of such importance (for example, the danger of irreparable damage) that
they must be met without delay and therefore called for urgent measures
to encourage research. ,

No preliminary work had, however, been done, either at policy level
or at research level, which would have made it possible to limit the inquiry
to certain categories of problem. Neither was there anyone with the necess-
ary overall view to establish such priorities. We therefore had to determine
the research needs regarded as urgent on the widest possible basis.

It was therefore only on the completion of this work that the aims
and criteria necessary for evaluation and ranking in priority could be worked
out for the different fields of science in the expert groups.

The groups set about this arduous work and tried to give reasons for
their choice of priorities and to relate it to the aims and criteria selected, as
well as clarifying the decision process in the different disciplines. It became
apparent on this occasion that there were no usable methodological instru-
ments yet available to give objective shape to the results of a priority ranking
of this kind made partly at the level of research policy. The finalisation
of adequate methods for setting priorities in research policies and translating
them into concrete measures of encouragement should be a challenge to
science in the future,

The procedures chosen by the Science Council, of comparing the
largest possible number of opinions has led to well-founded and substantial
results. The final reports of the expert groups, which had nearly all been
drafted by the end of 1971, provide a conspectus of the research needs
existing in all scientific disciplines, which had hitherto been lacking in
Switzerland. They contained abundant suggestions addressed not only to
scientific bodies but also to higher education establishments and to science
itself.

It was nevertheless apparent that the experts could only rarely specify
in full detail the concrete measures necessary to satisfy research needs. In
many fields the work already started will have to be contin

o Lhw =

inued. This is
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particularly true of the fields of research which are, in our opinion, insuffi-
ciendly developed and which could therefore be described as «<under-devel-
oped>. In these cases, it has often been necessary to rest content with
bringing out the first elements of development to be given concrete form
later; special efforts will be needed to put these ideas into practice, from the
point of view both of organisation and finance.

S. Evaluation at Science Council level

Whereas, up to this stage of the undertaking, the work of processing
and evaluation at the level of the different fields of science had been done
essentially by specialists in the different discipliries, the task in the last phase
was to evaluate overall the fields and problems of research assigned priority
in the final reports-(horizontal inter-séctoral evaluation).

The fundamental question was how to determine the value of the
research needs brought out. We originally intended to make a separate
evaluation from three different angles, scientific value, economic value and
social value. Scientific value was to be assessed by groups of experts in
the different disciplines, and economic and social value, on the other hand,
by mixed groups.

As indicated by the preceding chapter, scientific value was finally
assessed in the expert groups. They considered the scientific value and
importance of research proposals in the light of scientific criteria (such as
key function), but at the same time they explicitly or implicitly expressed
an opinion on social value and, in part, -also on economic value. It is
impossible to draw a sharp line of demarcation between the three aspects.

Economic value was assessed by a conference of experts called by the
Commission for the encouragement of scientific research. It became appa-
rent on this occasion that the economy, too, was faced with difficult prob-
lems in determining and evaluating its research needs. It was, however,
possible to bring »t certain general tendencies; furthermore, the inquiries
made by this { -suuuission into the research needs of the textiles and clothing
industries and the light machinery and instruments industry were particularly
fruitful, since it has been possible to use their results in the present inquiry.

On the other hand it proved impossible to evaluate from a purely social
and political angle research undertaken from scientific motives. We thought
of setting up working parties which, starting from the most important task
of the State (e.g. education, public health, protection of the environment, land
use planning, national defence, etc.) would determine the importance of
research needs in these fields. The process reports were, of course, also
submitted to the authorities, but in many cases they were unable to express
an opinion on all the aspects of the research needs brought out. In order
to translate these general social and political problems into specific topics of
scientific research, or to judge research proposals from the point of view
of their importance in solving social and political problems, it is essential to
have competence both in the general social and political aspects of these
problems and in the methods and possibilities of research in the relevant
fields. There are still very few bodies in Switzerland which combine scien-
tific ariid political competence in this way.

In-order to allow interaction between general policy and science policy,
we compared the research needs based on social and political motives with
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the Report of the Federal Council on the broad lines of government policy
1968-1971. (The broad lines for the next legislative period had not yet
been laid down.) But this afforded only very slight support for fixing
priorities; in the first place, the « broad lines » set no well-defined priorities
between the different functions of the State and, secondly, they are laid down
at a level from which concrete research policy tasks cannot yet be inferred.

The integration of general policy and science policy will in any event
be extremely important in future for setting priorities. This topic is
curreutly under discussion in many other countries and in leading interna-
tional organisations.

Under its general terms of reference, the Science Council has to consider
the research needs of science, society and the economy, in the overall context.
It is for this reason that the research needs listed in the sectoral reports had
to be assessed from the three different aspects in the final evaluation.

The different research needs cannot be judiciously, evaluated unless they
are comparable with each other; categories-therefore had to be found within
which classification and priority ranking seemed possible. The Science
Council decided to adopt the following evaluation groups:

a) research needs rendered urgent by external circumstances in time;

b) research needs in general and partial fields of science which scem
to be cunder-developed>;

¢) problems of research infrastructure and organisation;

d) specific research’ problems.

Each of these major groups, representing very different problems was
further subdivided. The cunder-developed» group, for example, was subdi-
vided into:

— disciplines and general fields
(e.g. computer sciences, documentation, educational research,
general systems study, sociology, ctc.);

— branches of research and disciplines
(c.g. biotechnology, clinical virology, legislative science, etc.).

The eresearch infrastructure» category, on the other hand, covered
questions of training, encouragement for the succession of researchers, co-
ordination, co-operation and research auxiliaries.

The next stage was to evaluate and rank in priority research needs
within the different evaluation groups. The Science Council decided in

favour of three degrees of urgency to be assigned to the recommendations
in the final reports:

a) fields in which research should be encouraged by special measures
or means;

b) fields in which rescarch should be developed by restructuration
and concentration of meansunder existing budgets for the encour-
agement of research;

c) fields which should be developed under the ordinary growth of
the resources allocated to research.

It follows from the definition of the three degrees of urgency that the
true importance of a field need not necessarily coincide with the degree of
priority assigned to it. A field with- high social and economic priority (e.g. .
research on construction) should not be assigned the highest degree of
urgency when the desirable research policy measures have, for example,
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already been initiated (resecarch mandate for the construction of «an integra-
ted model of research on constructions). The assignment of one of the
three degrees indicates merely the urgency of the measures of encouragement
deemed necessary and not an evaluation of the field in itself.

The question whether appropriate urgent measures of encouragcment
are deemed desirable therefore depends partly on the scientific, economic and
social importance attached to the field and partly on the existing state of
research and research encouragement in that field.

Rescarch needs are assessed in blocks according to the evaluation
groups adopted. Within the «time urgency», « infrastructure» and «isolated
problems» groups each of the recommendations made in the final reports
was ranked separately in order of priority. In the <under-developeds group,
on the other hand, the first step was to assess the field as a whole and only
then to assess specific problems. In this way it was possible to assign top
urgency to certain problems even when the field as a whole was assigned
second or third degree urgency only.

The criteria applied for the purposes of this assessment were as follows:

1. Intradisciplinary value

The importance of the advancement of knowledge in the scientific
field and of the possibilities of original research and discoveries
in that field.

2. Interdisciplinary value

The importance of developing a discipline from the point or view
of its contribution to the development of other fields of science
(“key function™).

3. Social value

The importance of developing a discipline from the point of view
the needs, problems and tasks of society and the State.

4. Economic value

The economic importance of developing a field of research.

Each of the four criteria was given the same importance. Experimental
modulations with the same values showed that there was no appreciable
change in the order of priority of underdeveloped disciplines if double or
treble weight was attached to social value, as might possibly have been
envisaged.

At the end of January the evaluation work was on the point of comple-
tion at Science Council level. The final report then had to be drafted and

the degree of urgency attributed to research needs had to be finally checked
in the overall context.

6. Some characteristics of the data assessed

The data assessed in the final phase in order to determine urgent research
needs indicate the following general trends:

a) The number of urgent research needs on the ground of time alone
is relatively small. They relate mainly to linguistics, history,
ethnology and ecology.

b) A series of disciplines and fields of science urgently need develop-
ment and encouragement in general. They are primarily tae
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cducation sciences and the social sciences and also the information
sciences, particularly documentation and computer sciences. It
has been possible to recommend concrete measures of encourage-
ment, from the point of view both of topics and of organisation,
in a few of these disciplines only. Further planning work is
needed.

c) As well as this, a serics of branches of research which need sustain-
ed encouragement can be identified in particular in certain fields
of natural sciences and engincering sciences which, as a whole,
seem to be well developed. At the same time a great many
specific problems have been identified which still await a solution.

d) One of the main results of the inquiry has been to show the many
gaps in the existing research infrastructure. They relate to basic
training and postgraduate studics, the encouragement of the suc-
cession of researchers, questions of national co-ordination and
intradisciplinary and interdisciplinary. co-operation as well as gaps
in the matter of auxiliary scientific services.

e) At the same time shortcomings have been noted in the matter
of the instruments of rescarch policy which must be the foundation
of the formulation and cxccution of research policy measures. In
the first place, in nearly all fields of science there is a lack of
valid interlocutors with a bent towards forecasting the develop-
ments and the skills upon which science policy bodies can rely
in formulating their policy for the encouragement of research.
Furthermore, in the sphere of research oriented towards practical
aprlications, we do not yet possess any effective and active
agencies for the encouragement either of projects launched by
~Jence itself or in the fields in which the State should take the
initiative in research for the better discharge of its studies. (The
rudiments of an agency of encouragement of this kind are to be
found in the Commission for the encouragement of scientific
research and the Commission for health research.)

7. The use of some, results of the determination of urgent research needs'

The practical use of some of the results of the determination of urgent
research needs has not been held up pending the publication of the full
results. It is already possible to point out a whole series of fields in which
the results have been put to practical use.

On the basis of the reccommendations of the final report on “Medicine”,
for example, the Science Council decided in favour of participation in the
European Training Programme for Research in Brain and Behaviour. On
the same basis, the Council has further recommended the constitution of a
commission on the compilation and processing of medical data. In the
light of current initiatives, this recommendation could no longer be deferred.

Some results of the inquiry have already been reflected in the allocation
of grants by the Swiss National Fund for 1972.

Reference may also be made to the drawing up of general guidelines
for future research in physics and of a medium term development plan for

sociology. These two initiatives are the direct result of the drafting of the
final sector reports.
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With a view to future co-operation in establishing the bases of a
rescarch policy, preliminary talks have also been held with certain scientific
organisations. The resul:. of work to date are already being used by the
Science Council as a starting point for its advice on certain questions and
as a guide for its participation with the Canton representatives on the creation
of new university level institutions.

It goes without saying that, after the publication of the results the
Science Council will systematically study the initiatives which must be taken
to give effect to the recommendations, as well as contributing to their achie-
vement. This future activity will be conducted in the context of medium
and long term research policy forecasting.
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INTRODUCTION

The problem raised by the development of university research in the
European countries centres on two fairly simple points: a closer link with
technology and a readjustment of relations with the teaching function.
Volume I has shown how the United Kingdom and France were concentrat-
ing their attention on the link with technology which the Federal Republic
of Germany seemed to be providing particularly in the technical universities.
The aeed to adapt research to mass education is not so keenly felt, since in
the three countsies under review the fairly extensive peripheral system
afforas a satisfactory refuge for the university researchers.

The order of concerns is reversed in the smaller countries, with the
exception of Belgium. The links between research and technology seem
satisfactory at university level, or meet the needs of industry since, as in
Germanv, there is a fairly clear-cut binary system, with the technical
universities on the one side’ and the traditional universities, with a greater
bent for scientific research, on the other. The traditional universities, on
which this survey is concentrated, ‘are at liberty to conduct fairly free
advanced research. The scientific mission of the university is all the more
marked since, in the five countries under review, the university is at least
formally the only sector in which fundamental research is conducted. The
so-called peripheral sector?, so highly developed in France, the Federal
Republic and the United Kingdom, is practically non-existent. It follows
that the question of the link between teaching and research assumes its
full importance and the crisis of adapting research to the mass university
acquires a certain magnitude.

The expansion of the student body is very recent and has hit the univer-
sities hard. The traditional universities are not getting the means needed
to cope with larger numbers. In the first place, government policy may be
to attach less importance to the traditional sectors of the universities in order
to concentrate their attention and an increasing share of their resources on
new forms of post-secondary education which definitely meet a certain need
and are exercising a growing attraction for young people. Secondly, govern-
ments calculate university needs on the basis of financial, physical.and human
standards tailored to the needs of teaching. Research Councils provide the
financial and human support required to meet the needs of reséarch in the

1. Technical universities are dealt with in Part IV on “Industry, Science, Uni-
versity”

2, “Peripheral” refers here to research agencies related symbiotically to the
universities. These are the Max-Pirnck Society in Germany, the CNRS in France
;nd tillle Research Councils in ;e Uunited Kingdom. Cf. The Research System. Vol. I,

art II.
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universities. But the increase in their resources is not commensurate with
the needs of research and of the diversification of science.

The result is a fairly severe crisis in university research. The academic
is a teacher before he is a researcher and the teaching body is not growing
as fast as the student body. Where surveys have been made?, they show
that the time spent by the teaching body on research has diminished in
recent years.

The conflict between the teaching function and the research function
is apparent not only at the individual level of the teacher-researcher, but
even more specifically and profoundly at the level of the university itself
in the way it has adopted and “lived” Humboldt's creed of the liaison be-
tween teaching and research (both terms of which have, of course, radically
changed). The university has not succeeded in overcoming the contradic-
tion between the individual and the institution. The individual is looked
upon as a researcher, but the institution is organised as a teaching institu-
tion. In the first place, the teacher is a rescarcher; he is recruited by his
peers on the strength of his scietific work; he carves out his career and
establishes his authority in and through research; to which he is expected
to devote the bulk of his time. On the other hand, as we shall see, not only
the principles of financing, but also the internal structure of the traditional
universities are built around purely didactic categories— the institution of
the Professorial Chair and the straight-line curricula, which, on the whole,
have only quite recently been challenged; as yet with uncertain results.

Now, whatever attempts have been made at university innovation, there
have been no very obvious results as regards the organisation or financing
of research. The universities are marked by a disturbing uniformity and by
the absence of originality in relation to the Humboldt model. The multi-
plication of new universities has only occasionally favoured reflection on the
function of the university and the creation of a new model. Similarly, the
scarcity of resources which compels choices has only exceptionally and in a
roundabout way resulted in an embryonic research policy. The universities
have been quite slow to use these restraints to reappraisc themselves in the
light either of the research function, or of research in its new form of a
service to society and in its internal requirements. The reason is that for
this purpose it would have been 1ecessary to reappraise the relations of the
institution to the individual.

The reforms at present under way only partially tend to break down
barriers and partitioning which Research Councils have too often espoused
and consolidated. Living on the principles which have ensured their suc-
cess since they were created after the Second World War, they are made up
of specialists and organised on the university pattern. The activities of
their committees rarely venture beyond the frontiers of faculties or discipli-
nes.

The paradox of these countries might very well be that the famous
intimate knowledge which each member of the scientific community is said
to have of his partners is not reflected in science or science policy, and that
institutional partitioning, both horizontal and vertical, is more drastic than
anywhere else. To the astonishing absence of geographical mobility of

oS- “In Norway, Sweden and particularly the Netherlands. Conversations have
illustrated this for the five countries concerned.”
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students and teachers within the national territory (in contrast with their
intemational mobility) there is added an absence of dnalogue between the
bodies which have a part to play in research policy, of the universities among
themselves, of the universities with the Research Councils, and of the
Research Councils with the political authorities.

Until recently these characteristics have becn masked by the consensus
of the scientific community, %i* counterpoise offered by the technologxcal
universities and the mtemtwml value of the results achieved in pure
research. The lack of human resources, the lack of space and the lack of
resources in general, might perpetuate this tendency towards fundamental
science and coatinue to make the university laboratories veritable interna-
tional hotels for researchers. In view of the international dimension of
university research in the countries concerned, the question remains whether
the vocation of these countries is to be, at a limited cost, the international
sanctuary of pure research or, on the contrary, a logistical base for the pene-
tration of international scientific markets for the benefit of social and
industrial needs and the training of their human communities.

Basic University Data
Number of { Numberof | of whom .
Universities | Students | Science | Technology | Heaith
Belgium?! (1970) .... 9 60,000 21,383 7,729
Norway? (1971) . 4 32, 983 4,726 3409 2,636
Netherlands® (1969.
70) . 1 96,513 13,585 14,684 12,786
Swntwhnd‘ (1967-
68) ....coiviiennnn 9 34,652 5133 6,843 6,183
Sweden® (l970-7l) 9 121,087 14413 14,099 10,111

1. Ghent 10,219; Lidge 7,743; Catholic Universities of Louvain 11,845; Leuven 12,554; Brussels (Free

gmv«:;tw 691; Brussels (Vmo Universiteit) 1,470; Mons (Polytschnic Faculty, University Centre, Catholic
aculty

2. Berpen 6,693; Oslo 18,395: rms.zlc.rmmn(mmm (ya.)OOO).thcA.ﬂ-
cultural and Vctedauy Colleges of No:way 752; Norwegian School of da\mn and Economics,
Ietm $91; other bichu oduauou 1 establishments

Amater 608: Amuterdam (F: muﬂvmm) 7.979; Delf19.848; Eindhoven 3.630; Entschede 1.439;

Gtoahm .332 uydal |o.m Nimeguen 8.727; Rotterdam Madical Faculty 763 Utrechi |4.5|2 Wageningen
Agricultural Untvali 2,682,

4, Basle 3,737; Iemolm. Fribourg 2.838: Geneva 5,035: Lausanne 3,136; Ecole polytechnique de I'Uni-
vemudeumuc 1,14 Ncuchlulll’llﬂmh'lwl&o lmchaiq ms

S. Chalmers 4,690; bebom .IO‘ Karolinska 2,699; Linkdping 3,712; Lund 22.453 chkholm 23919;
Technical University 5.856; Umea 6.530. Uppsala u.loo

6. Plus six other jnstitutions of b
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Chapter 1

A UNIFIED OPERATIONAL SYSTEM:
THE UNIVERSITY AS THE RESEARCH PERFORMER

The main characteristic of the countries previously reviewed' is, first,
a dual financing system, and secondly a dual system of conducting rescarch
in university laboratories and peripheral laboratories.

On this point, the five countries reviewed here are much simpler, since
the peripheral system is limited and even non-existent in the majority of

cases. It follows that virtually all fundamental research is concentrated in
the university itself. The result of this should be that with no possibility
of escape to other fundamental research laboratories the academic body
should develop quite different behaviour and attitudes towards the university,
which it should regard as its natural life setting, while the university itself
should regard research as a major function.

i The role of Research Councils is necessarily adapted to this state of

airs.

1. The physiognomy of Research CTouncils

The major tendency in the five countries reviewed is to distinguish be-
tween fundamental research councils and applied research councils. In this
way, we find the following:

Belgium: FNRS and IRSIA,

Norway: NAVF and NTNF, NLVF and NFFR,

Netherlands: ZWO and TNO?,

Sweden: ten research councils of which five for
fundamenta!l research.

Switzerland is the only country which has a single body to finance
rescarch and the possibility is cnvisaged for applied rescarch cither of
creating a similar fund or extending the competence of the National Fund.

Moreover, as a gencral principle, research councils dealing with fund-
amental research do not run their own Institutes. It is perfectly clear

1. France, Germany, United Kingdom (cf. Volume 1).

2. FNRS: National Fund for Scientiic Research: IRSIA: Institute for the
Encouragement of Research in Industry and Agriculture; NAVF, Norwegian Research
Council for Sciences and the Humanities; NTNF: Norwegian Council for Scientific
and Industrial Research; NLVF: Agricultural Research Council of Norway: NFFR:
Norwegian Fisheries Research Council; ZWO: Netherlands Organisation for the Advan-
cement of Pure Research; TNO: Netherlands Organisation for Applied Scientific
Research; STU: Technical Research Council.
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why therc is only one operational system for fundamental rescarch: a small
country cannot allow its rescarch activitics to be too widely dispersed in view
of its available human and financial resources.  What originally came about
quite naturally and without anv prcconceived ideas may well have sub-
sequently become an article of official doctrine and science policy. This
has happened, for cxamplc, in Belgium, where the biggest institutes in molec-
ular biology (Brussels) and astrophysics (Liége) arc attached to a university.

Where peripheral institutes exist the desirc is expressed, or the teadernicy
is manifest, to re-absorb them in the universitics. In Sweden. for example,
the Natural Science Rescarch Council has written of its own laboratorics:

*Unlike many foreign Research Councils, the Council, in principle,
does not engage in directing its own laboratories. However, things
often tend to differ in practice from the theory. Sometimes. groups
of scicntists appointed by the Council expand to such an extent that
it becomes possible to talk in terms of an own laboratory. In those
cascs, when the Council judges that the Group has really a permancnt
need for such, it then endeavours 1o’interest the Government to take
over the activities.*?

This is what k-3 happened for the Institute of Optics and, since 1971,
the Institute of Palynology of the University of Stockholm.

In Switzerland, Article 3 of the Federal Act on aid to universitics of
1968, provides that laboratories recognised to be of public importance
thereby become entitled to Federal aid. But since an establishment cannot
be recognised unless it carries on a teaching activity, this possibility is not
likely to lead to the creation of an autonomous peripheral system. The
sole effect of this provision is to allow Federal financing of activities which
exceed the possibilities of the Cantons. Examples are the Graduate Institute
of International Studies of the University of Geneva and the Swiss Institute
for Experimental Cancer Rescarch (ISREC) at Lausanne, whose research
was still being financed by the Swiss National Fund in 1972. The Federal
authoritics scem particularly restrictive in making use of the possibility of
“federalising” an institute, just like the National Fund which fully admini-
sters onc institute only, the Lausannc Institute of Plasma Physics which it
created in 1961. Its absorption by the Federal Institute of Technology,
Lausanne should be facilitated by the fact that this School is exclusively
financed by the Federation. The staff of the Institute of Plasma Physics
was 43 in 1971, of whom 12 were research staff, and its budget was S. Fr.
1.9 million.

In Norway the NAVF has in recent years created only a few Institutes
which it administers, mainly the Gslo Institute of Dental Research and the
Trondheim Radio-Biological Quantification Laboratory. But, like the
Swedish Natural Science Research Council, the NAVF has systematically
tried to transfer its Institutes to the Universitics. The only one still under
its direct control is the Radio-Biologica! Quantification Laboratory, whose
1971 budget was Kr. 300,000 (out of a total budget in 1971 of nearly N. Kr.
39 million) and whose staff numbers six, of whom _irec are rescarchers.

The Netherlands represents a notable exception to this pattern. The
Netherlands Organisation for the Advancement of Pure Rescarch (Zuiver-

3. Statens Naturvetenskaplipa Forskningsrad. The Activities of the Swedish
Natural Science Research Council, 1964, p. 14.
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Wetenschappelijk Onderzoek, ZWO), created in 1950 does not itself conduct
research, but acts through the medium of Foundations which, at present,

number seven:
The Foundation for Fundamental Research on Matter:

- (Fundamenteel Onderzoek der Materie - FOM) was the earliest to be

created and is the most important since it accounts for half the ZWO

budget (about Fl. 30 million). The FOM administers two Institutes,

the Institute of Atomic and Molecular Physics and the Institute of

Plasma Physics.

T{xe Foundation for Chemical Research (SON):

this is the second most important Foundation for the size of its budget

[N : - (F1. 6 mi}!ioﬂ). .

- The. Foundation for Medical Research (FUNGO):

with a budget of Fl. 2.5 million. : ’

The Foundation for Radio-Astronomy (RZM):

with a budget of Fl. 2.7 million.

( The Foundation for the Mathematical Centre for Biological Research

. S (BIOM): ’ .
oo the most recent of the Foundations. Its budget, like that of the two

preceding Foundations, is of the order of Fl. 3 million. It was increased

to Fl. 4‘million in 1972, -

The Foundation for Bio-Physics:

with a budget of Fl.. 1.3 million.

) The Foundation for Psychonomics:

with a2 budget of Fl. 190,000.

The Institutes administered by ZWO are as follows:

¥, # Y

. Financial Aid Staff (numbers)
N fro